Molecular structure of Rarobacter faecitabidus protease I. A yeast-lytic serine protease having mannose-binding activity.
Rarobacter faecitabidus protease I (RPI) is a serine protease exhibiting lytic activity toward living yeast cells. RPI is similar to elastase in its substrate specificity and has a lectin-like affinity for mannose. The gene encoding RPI was cloned to elucidate its structure and function. And its nucleotide sequence revealed that it contains an open reading frame encoding a 525-amino acid protein. Homology comparison indicated that pre-pro-RPI consists of three domains: (1) an NH2-terminal prepro domain not found in the mature form of RPI, (2) a protease domain homologous to the trypsin family of serine proteases, and (3) a COOH-terminal domain homologous to the COOH-terminal part of Oerskovia xanthineolytica beta-1,3-glucanase and the NH2-terminal part of the ricin B chain, a lectin isolated from the part of the ricin B chain, a lectin isolated from the castor bean. The RPI gene and its mutant were subsequently expressed in Escherichia coli under its beta-galactosidase promoter to investigate the function of the COOH-terminal domain. The mutant RPI, whose COOH-terminal domain was truncated by site-directed mutagenesis, lost both its mannose-binding and yeast-lytic activity, although the protease activity was not affected. These findings suggest that the COOH-terminal domain actually participates in the mannose-binding activity and is required for yeast-lytic activity.